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LAKE ST. CLAIR BEGINNING-OF-MONTH WATER LEVELS
AND MONTHLY RATES OF CHANGE OF STORAGE

Raymond N. Kelley

Lake St. Clair water level gage data are used to determine
beginning-of-month water levels and monthly rates of storage
change for the years 1910 through 1975 for scientific and plan-
ning purposes. Analysis of the results indicates that additional
gages, strategically located, are needed for improved accuracy.

1. INTRODUCTION

The objectives of this study are to establish beginning-of-month levels
and rates of change of storage for the lake. Resultant beginning-of-month
values are needed for sclentific and planning studies in many fields, such as
lake hydrology, beach and shore erosion, navigation, hydroelectric power
generation, and lake level regulationm. Monthly rates of change of lake
storage, which are derived from the beginning-of-month levels, are needed in
water budget studies involving net basin supplies, groundwater flows and
lake evaporation.

Since only two gages were available on the west and south sides of the
lake, computations of lake beginning-of-month levels were made using straight
averaging in lleu of the Thiessen polygon procedure, which was used in lake
level studies of the five Great Lakes. The Thiessen polygon method provides
better accuracy and at the same time standardizes computational procedures.

2. METHODOLOGY

The computation of beginning-of-month water levels is based on data
from gages located around the perimeter of the lake. Theoretically, these
levels should represent the instantaneous level of the entire lake at the
beginning-of-the-month. Realistically, an instantaneous true water level
for a large lake surface is difficult, if not impossible, to obtain because
of short-term variations in wind speed and changes in barometric pressure
during small time periods. Error due to these fluctuatlons is lessened by
specifying that the beginning-of-month level for each gage shall be the
average of the daily mean water levels of the first day of the month and the
last day of the preceding month.

In recent years daily mean water levels from the gages were computed
using hourly sampling rates. During the early 1900's, daily levels were
derived from tri-daily readings. Very short-term water level oscillatioms
due to wind waves and ship effects are sufficiently filtered out by a
stilling well and gage response time of less than 1 minute while longer
term variations are maintained. Table 1 lists the gages used, and figure 1
shows thelr locations.




Table 1. Water Level Gages and Period of Study

Gage Location Period of Study
(daily means)

St. Clair Shores* 1910-1975

Belle River 1961-1975 }

* Adjusted Windmill Point 1910-1933
Grosse Point Yacht Club 1934-1968

83°00" B2°30°

® WATER LEVEL GAGES

Kilometers
HEEE
5 o 5

Statute Miles

42°30°
42°00°

St. Clair
‘Shores

Grosse Point
Yacht Club

Windmill
Point

LAKE ST. CLAIR

Belle River

83°00° 82°30’ i

Figure 1. Water level gage locations.



To form a single continuous record for the period of study, the levels
assigned to the St. Clair Shores gage are a combination of adjusted Windmill
Point to Grosse Point Yacht Club levels from 1910 through 1933, Grosse Point
Yacht Club levels from 1934 through 1968, and St. Clair Shores levels from
1969 through 1975. The equation for adjusting Windmill Point levels to
Grosse Point Yacht Club is:

GPYC = 572.211 + 0.992 (WP - 572.00)

No adjustment was necessary in transferring Grosse Point Yacht Club
levels to St. Clair Shores because of the proximity of the two locations
and the close agreement between their daily mean levels while they operated
simultaneously in 1969. Lake St. Clair water level gage analyses con-
ducted in 1972, by using water level transfers during the period April to
December, 1961-1971, indicated that the Belle River gage datum was 0.10
ft lower than the Grosse Point Yacht Club. The Grosse Point Yacht Club-
Belle River difference of 0.10 ft was coordinated between the United States
Lake Survey Center and the Tides and Water Levels, Canadian Hydrographic
Service. Adjusted Belle River beginning-of-month levels were obtained by
adding a 0.10 correction to each Belle River beginning-of-month level.

Occasional missing dally mean data for the St. Clair Shores and
Belle River gages were filled in by three methods: (1) interpolating
from the same gage with data from days preceding or succeeding the first
or last day of the month, (2) transferring water levels between St. Clair
Shores and Belle River, or (3) transferring from adjusted Windmill Point
data.

Consideration was given to using either the St. Clair Flats gage or
the Minnich's dock gage, both located on the St. Clair River Delta, as a
possible third Lake St. Clair gage. Thils would enable utilization of the
Thiessen polygon procedure of determining beginning-of-month levels. How-
ever, these gages were excluded because examination of the data disclosed
several periods of erratic or missing records.

Lake St. Clair beginning-of-month levels and rates of change of
storage were computed from data from one gage, St. Clair Shores, from 1910
through 1960 and two gages, St. Clair Shores and Belle River, from 1961
through 1975.

3. RESULTS
3.1 Effect of Gage Network Size

Beginning-of-month levels computed from the two gage network were
compared to the one gage levels during the period 1961 through 1975. The
statistical parameters used in the analysis were the standard deviation
about zero, the mean, and the maximum differences between the one and two
gage beginning-of-month levels.




The maximum deviation of 0.19 ft and the standard deviation of 0.04
ft indicate that greater accuracy could be achieved by increasing the
number of gages over the present network. With additional gages placed on
the north and east shores of the lake, implementation of the computational
procedure set forth by Quinn (1971), using Thiessen polygon weighting
factors, could also improve the accuracy over the stralght averaging tech-
nique.

3.2 Beginning-of-Month Levels

Computed beginning-of-month levels for the two gages are given in
tables A.1 and A.2. The Lake St. Clair beginning-of-month levels are
presented in table A.3.

3.3 Change of Storage

Monthly changes in storage were computed by multiplying the differ-
ences between two consecutive beginning-of-month levels by the area of
Lake St. Clair, 430 square miles. Changes of storage were then converted
into monthly rates by dividing by the number of seconds in each month.
These rates of change are given in table A.4, expressed as hundreds of
cubic feet per second months (HCFS-months).

4. CONCLUSIONS AND RECOMMENDATIONS

The beginning-of-month levels and rates of storage change listed in
tables A.3 and A.4 are recommended for use in scientific and planning
studies and should be updated periodically.

Two additional gages, located along the north and east shores, would
provide more balanced coverage and improve the accuracy of Lake St. Clair
water levels. An optimum network could be determined only by retrospective
analyses after establishing new gages.
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6. REFERENCES

Quinn, F. H. 1971. Quantitative Mathematical Models for Great Lakes Research.

Ph.D. Dissertation, The University of Michigan.

ot I e s s e e




APPENDIX

Beginning-of-Month Levels
and Monthly Rates of Storage Change




Table A.1. Begimming-of-Month Levels at St. Clair Shoree in Feet (IGLD* 1955)
YEAR JAN FEE MAR APR rAY JUN JUL AUG SEP oCT NOV NEC

1910 571486 57188 572.42 5753.00 GT1.64 573452 573486 S73a64 71,52 57%.11 S5T5.00 573.68
1911 571,04 571.35 57118 572.58 572,78 573.00 573.18 572.92 E72487 572476 572453 572.21
1912 572420 ST2e8% 573400 573.24 573.41 573468 573.76 573.5% ET3.56 S73.484 573.29 572493
1913 572.88 5T2.88 572.02 S73.30 57848% 574458 SThadt4 §T4430 572498 57346 ST3e18 573437
1914 E73,08 S72.12 572.48 573429 5731.28 573.7% 57373 573.6% 573.36 573420 57283 57256
1915 572,22 57T1.78 572.04 572425 572,48 572768 572,93 573.10 573,22 573425 572466 572.22
1916 577,70 573.10 572423 573.15 573.3% 578.16 578#.,32 574.19 573.53 S7%.35 573,02 572.90
1917 574,50 57296 572.96 573.27 573068 57427 57h.l% £75.56 SThebd 573497 573468 573.7%
1916 577,50 572424 5T3.00 572490 573.24 573.96 573.88 57%.18 573.98 578.28 573.50 573.52
1519 575458 ST5.50 ST3.04 573.86 678,17 STh.81 ST4.86 574.28 £73,9% 573.72 7232 57295
1520 £71.31 ST1.41 571479 572.81 E73.37 S573.4% 573,71 573.74 £73.70 573.45 573,18 573.11
1921 5136k 572492 571486 S73426 S5T3.8% 5T73.85 573.92 573.5% 573.38 572460 573.01 S5T2.74
1922 572.44 S5TZ.08 571,58 573413 §73..80 ST3454 57374 573462 573.44 573419 57279 572410
1523 572442 571431 S71.33 571.94 £72.41 572.9% 57300 573.00 57775 57270 572.22 572.02
1924 372426 S5T1.77 ST1.39 572.17 572.54 572.88 573,13 57315 572.94% §72.60 572409 5T1.72
1925 5714949 571.08 571e22 572400 £71,97 571.68 572.06 £72.0% E71.82 S5TLeB83 S571.38 571433
132¢C 57051 %6%.89 570.08 571456 57170 ST1l.78 572418 57229 572.13 £72,53 572.26 572.18
1927 572420 57080 570417 572462 ST2e50 57299 573,00 273417 ST2.77 572.33 572.12 572.42
19z8 572.30 ST72e12 571416 572,68 £12.67 ST3.08 573.68 ©73.68 573.55 573426 573427 7318
1329 272,35 S573.53 5T74.24 ST73.57 578497 575.22 575.20 S7S.2% 574,79 574465 5T4.10 S73.39
1530 372661 ST3.66 ST4e63 5T4.15 574450 ST8.40 574.58 574,40 E77.96 S7T5.66 573418 57205
1931 G72+3%5 57lel? 570430 571,43 57246 57248 572.64 ST2.6B ST2e14 572406 57172 571443
1912 577425 571.9€ 572420 57156 572422 572468 572.28 ST2451 E72422 571484 571.82 571468
1933 57201 ST1a72 571 44 572.08 572.52 572.85 57286 572.60 572.50 572.02 57177 57145
1934 ST1e44 S5T0426 570438 ST0a45 571.58 571467 571481 571475 6§71.39 571.40 570.88 570.56
1933 571.62 570421 S70.23 571.82 571.50 571.78 57212 S572.0% 571,92 57168 ST1.42 5T1.08
193¢ 57036 570420 571436 571,22 572.00 572.14% 572.16 S571.92 571466 57198 57157 5TLla47
1937 57182 571499 571.82 S5T1.72 573.02 572.64 573.00 £72.88 S72.62 372.27 572.00 571.%6
1938 5T71+78 57078 5T2.46 57242 57266 57299 573014 573.20 573.02 572.98 57266 572.29
1939 572e88 571238 57120 572.52 573,10 573.156 573.3% 573.32 573,28 573.06 572.63 572436
1940 572425 57088 571.02 571467 72,43 572.94 573.02 S73.02 572.99 572.88 S572.48 572.25
1941 £72.91 571.04 571.18 572.00 5T2.44 572468 572.65 572459 §72.28 572.08 572.09 572.02
1942 572.16 571454 570408 572.57 571,99 573.52 573.60 573.68 £75,.86 573.28 572.96 573.05
1943 573.82 571492 572481 573.34 573.80 ST4.54 5T4.78 574.98 CT8.72 578.88 574.24 57386
1344 572,02 572.80 572.45 573.32 573,96 5T74.18 57T8.36 574.12 573,77 573.96 E73.80 572.89
1945 573,29 571476 572465 573440 S75.69 574434 ST4.57 574456 574420 57452 ST4.06 £73.86
1946 574 .10 572.00 572.22 S74.08 573.89 574+24 S5T4.50 574.40 573.95 S573.62 573446 372432
1947 573.04 572.82 572.24 573,28 GT4.05 ST4.58 ST4.79 5T4.54 574.78 ST .44 574,20 37351
1948 573.86 573219 S73.6B 5T4.27 574,28 5T4.56 574.56 G74.38 £72.82 573.68 S5T73.18 572.98
1949 579.56 S5T4.24 574406 574,12 573.32 573.41 573452 573,40 572.97 572475 572.3% 571.96
1950 572,34 ST2.93 572414 573429 57389 573462 573467 57370 £73.62 57381 57320 573.15
1950 572.32 572.93 572.14 573.29 573489 573262 573467 573469 67361 573.81 573.20 57315
1951 573,12 572.85 S573.70 574.15 S5Ta 463 5Th 69 5T4.B2 S78.86 S5T4o76 578446 574441 ST4.38
1952 57%.06 574.35 574.98 575.06 575.49 575.59 57586 575.68 575460 575421 S5T4.47 57%.27
1953 574.28 5T4.32 574.17 574456 57486 57506 575421 57518 575,06 574,60 574434 573.91

*IGLD - Internatiomal Great Lakes Datum
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Table A.1. Beginning-of-Month Levels at St. Clair Shores in Feet (IGLD* 1955)
(eontinued)

YEAR JAEN FED M AR APR FAY JUN JUL LG SEP oCcY NOV DEC

1954 573,56 57220 573,70 574631 570479 578,65 S7T4.67 T78.81 574,566 574448 574475 574.4%
19355 574069 ST4.09 5T4eb2 ST8.T74 5784.95 57490 5T4.E7 574471 ET8ea1 573493 573460 37515
195¢& 573423 5Tiabld ST1le61l 573all ST4ald 5T8.16 ST4.26 57933 574,35 573.68 £E73.45 572.90
1957 572490 €71.93 572492 572.997 S73.61 573464 573472 G73ebt 57356 57332 %72.98 57256
1954 572495 570482 571el3 571452 572451 572465 ST2,76 572492 ET7Z.58 572.48 572.25 57172
1959 571449 S71.08% STle3l 57260 572.91 S73413 573403 5T2.H6 572487 572562 572.38 £72.28
1960 572e76 571063 E72.50 573433 573,41 573.9% 574430 574433 570,28 574,09 573.49 572.96
1961 573407 57239 ST3426 57332 STHelb ST3e9% 573499 E79.02 73479 573449 572.98 S72.90
1962 ST3408 5T71.4% 572643 573412 ETI.14 ST2.16 ST3.32 573.18 5TI.03 572.87 572.48 572436
1963 572474 57156 57151 572466 ET2e53 072460 572456 572493 572427 57179 571469 S5Tl.44
1964 5T1.56 57045 57035 571455 572408 572410 57195 S71.32 571484 571.62 57125 570.53
1965 571e16 570625 570470 57190 572424 572438 572445 572473 572436 572421 571498 571485
1966 372,48 $72.03 571299 37271 57317 573422 573422 E73.¢15 E72.97 572.49 572.11 572.19
1367 572,70 STZeB% TT72450 573406 57337 57365 574,02 573.88 573.68 573,32 573.21 573.36
1968 573,53 573,38 573.28 573469 573,63 574,12 574,40 5743.21 5T4.05 S73.80 573.51 57363
1969 £73.68 S74.18 57385 573432 S5T4.45 ST4o84 578,99 ST543C ST4.9% 374457 574.23 573.92
197C 572,87 57337 573230 573.96 574414 57839 57856 ET4467 ST4.40 574.35 57406 S5T4.01
1371 574,18 ST3e10 574e0h 57888 578,55 S5T4.79 5T4.90 574,81 5744837 S574.61 574.29 57397
1972 574424 5T4e33 573091 5T8e38 574271 57508 57524 575431 575429 575,22 57916 575.0%
1973 575428 57558 575.23 57602 57592 57640% 97640 57616 575431 57565 575.04 575.09
1374 E75¢35 57987 575,36 575466 575485 576405 575438 575489 575.66 575.12 574,85 575.08
1374 578480 57516 57%23 575428 57541 57550 57575 575430 E75.77 575430 574.84 574.32

*IGLD - International Great Lakes Datum




Table A.2. Beginning-of-Month Levels at Belle River in Feet (IGLD* 1955)
YEAR JAK FE= ¥AFR APR MAY JUN JUL 2UC SEP oCY NOV REC
1961 ET73.01 ST2435 H73.28 573.42 ©T74.14 713491 S5T3.9%5 573.99 S73.72 573.42 573.03 57287
1962 377407 S5T1e43 272405 373al% 5T3.11 573.16 573433 ET3.16 572.03 572.85 S72454 972435
1963 572474 57154 ET1e48 ST2.b5 072.92 G572 e5T ST2efl 9ST2+49 572425 57196 571482 571569
1964 57154 5T0U.81 570431 571452 571496 572405 571,85 571.8% 571,91 571.58 R71.15 571.0%
1565 371,06 57015 570471 ST1492 ©72428 972442 £72.54 S72.31 572.34 572.25 572.23 5T1.61
1966 §70.84 572.09 ST2.07 57285 S73429 75413 575620 573406 ST293 572456 £E72.12 572438
1567 572,79 STZeb4 57250 51334 573.30 E73.61 S574.00 75475 572464 ST5.29 573,17 573423
1968 73,58 5T73.40 573.30 573.57 S73.5% £749,.09 574437 STh.1t S5TT.78 573481 573,27 ST3e62
196% 573,62 57409 573.82 573491 674448 ET4 .82 S575.08 £75,29 576,95 574454 57409 373.31
1970 572.55 573236 573.34 373.96 574.11 574,43 578.55 ST4.63 57806 574440 574.11 573.9%
1971 574419 S573.12 S5Th.08 5T8#.34 574.51 ST4 A1 ST4.£9 ST4aT? E74.98 574,56 574428 5T4.13
1972 574417 ST4.28 573,94 S74.36 5T4.6E 575.08 575453 57529 575.25 573.15 575+12 57508
1973 E75.28 575.43 575,20 5756400 £75.84 576035 5T6.36 ST6s12 ETS.BB 575458 57514 575409
1974 579437 975.5% 57537 57567 S7548% 576,04 576e07 575489 S75e69 57540 574481 57509
1975 78,83 STS9«1F 57528 575.24 575.%6 ET5.89 575.70 575445 575467 57529 G74.72 574.2%

*TCLD - International Great Lakes Datum




Table A.3. Lake St. Clair Beginning-of-Month Levels in Feet (IGLD* 1955)
YEAR JAN FEdJ MAR APR MAY JUN JUL AUG SEP ocT NOV 9EC
1910 57186 57184 572442 973,00 5734684 573.92 ST3.BE L73.564 £§73.52 573411 S73.00 573.68
1911 571.08 571.35 57118 572,58 572.78 573.00 573418 572,92 572.87 57276 S5T2.%3 572,27
1912 572,20 57248 573,00 573424 573.41 573.68 573276 73454 573.56 573.44 573.2% 572.93
1913 ST2eBE 5TP.88 572402 573430 57444 ST4.54 ST4.44 574.30 573.98 57346 ST3.16 573437
1914 57308 572412 9572448 57329 573.28 573.7% S573.73 573.69 573.56 573.20 572.83 S72.56
151% 572432 57174 572.04 572.25 S72.48 572.78 572,93 S73.10 §73.22 373425 572466 572422
191¢ 57270 57310 57223 S73.19 57339 ST4.16 574432 574.19 573.63 57335 573.02 572,90
1917 ET8.50 572.9F 5T2.96 57327 573.08 £74.27 S75.14 S75.36 ET4.58 573.97 3736 573.7E
191n 573,50 57228 573400 5724580 573.264 573.95 573.88 574.18 573.88 579.28 573450 573.52
1919 £E7T.56 S73.50 S5T3.08 573486 579,17 S74.61 579.86 574428 573,34 573.72 573.52 572435
1920 271e31 STletl 571479 57281 573437 573448 573,71 573.78 573,70 57,45 573,18 573.11
1921 57366 572.92 S5T1.66 57336 ST3 .88 5734565 573.92 573,55 573.34 572.60 573.01 572.7%
1922 272,44 ST2.0% 57198 573e13 E73.40 ST3.5% 57374 57362 573444 5T73.19 572.79 S72.10
1923 372442 57131 ST71e33 571.98 572.81 572.9%4 573,00 573.00 57270 572.70 572e2c 572402
1324 572426 57177 97139 572417 572.54 572.63 573.13 573415 572.94 572.h0 ST2,09 STl.72
1925 671¢49 57Lebd 57122 57200 57197 S71.88 572.06 572409 571.82 57183 571.78 571433
1326 270,51 569.89 570.08 571456 571.70 ET1.78 572.18 572.29 £572.13 572.53 572.26 572.18
1527 372420 STCe 8T 570417 572462 S5T2.5C 572499 S73.00 57317 572.77 572.33 572.12 572442
1928 572230 572412 571216 572468 572.67 57308 573.£68 57368 573.5% 57%.26 ST3.27 R73,18
1529 575¢35 573453 57424 S5T3e57 57497 575222 575420 T7542% 574.79 579.65 S5Th«10 573430
1930 £72,61 5T3e66 574663 5T8el9 S5T8.50 5TH.80 574,54 ST4,80 573,96 573.56 57518 572.66
1931 572e56 5Tlel? STOHL30 571e%3 572,86 5T2.48 ST2.684 5T2.68 572.14 57206 571272 571.43
1932 572425 571+96 572.20 5T1.55 572.22 S72.68 572+28 57241 572.22 571.H4 571.82 571.68
1533 372601 S71a72 371.44 572,04 572.52 572.8% 572,86 572460 572.50 57202 571477 57145
1934 371e84 ST0426 57038 570445 571458 ST1467 ST1e81 571475 57139 571.40 570.88 57056
1933 57162 570221 570623 571e82 571650 57178 572412 572405 57192 571468 571.42 S71.08
1936 ST0e36 S5T0+20 571e36 571422 572400 572414 572416 57192 571466 ST149% 571457 571442
1937 57182 571499 $71.82 57172 573402 572.64 573.00 572,88 E72.582 572.27 572.00 3Tl +46
1938 ST1e7% 57098 S72.46 572+42 572.66 572.9% 573.14 573.20 573.02 572.98 572.66 572.29
1939 G72eHE S5T1438 571420 572452 573410 573,16 573434 573.32 572.28 573,06 572.63 572.36
1940 572 2% 57088 571402 5TLeb67 57243 57294 573,02 573402 572.99 572.88 572.48 572425
1941 £72e91 5T1204 S71 18 57200 572.4% S72.64 572.65 572459 572.28 572,08 572.09 572.02
1942 572416 571458 570,08 572,57 571,99 573.52 573.60 ST3.68 573446 573.28 572.96 573.05
1943 573482 5T1a92 57281 ST3e3% ET3.60 ST4.5% 574,78 578,98 57472 574.48 574.2% 573.86
1944 573,02 57280 572,45 57332 573,96 ST4418 S5T4.36 5T4417 57377 573.86 573.40 572.87
1945 373e29 5T1.76 97255 573040 573,69 ST4e34 574,57 5T4.56 574420 574452 574.06 5731.86
194E 576,10 57200 572,22 57408 573.89 574,24 574,50 574,40 573.95 S73,62 573.46 572.92
1947 573,08 S5T2.62 ST2e24 573028 5The05 ST4.58 ST4.79 ST4.84 5T4.78 ST4.44 574,20 573.51
1548 STA.68 573419 57368 57427 S74.28 STA4+56 574,58 57438 5Tz.82 573.58 573.18 572.38
1949 578456 5T4e28 578,06 ST4e12 ST3232 STI.41 573452 573440 572.97 572,75 572.3%4 57L.96
1950 572.34 577493 ST2+14 ST3.29 573.89 573.62 573.67 57370 57362 573.41 573.20 573.15
1950 57232 57293 57218 573029 573489 573462 573467 573.69 573.61 573.41 573.20 573415
1581 575el2 57255 57370 578415 578463 ST4e69 ST4.82 574486 5T4#2T6 574,46 ST4a41 574,34
1952 575406 57935 578.98 ST5.06 575.49 575.59 575.86 STS68 S5T5460 575421 574.47 574 +27
1953 576428 57432 578e17 574656 S5T8.86 575406 575421 575418 575,06 574,60 574.34 573.91

*IGLD - International Great Lakes Datum




Table A.3. Lake St. Clair Beginning-of-Month Levels in Feet (ITGLD* 1955)
{continued)

YEAR JAN FLE HAR APR MAY JUN JUL AJG SEP ocY NOV nzc

1954 573.56 57220 S73.70 574431 57479 £74.65 578487 ST4.4] 574.66 S74.48 S5T4+75 S5Thedb
1555 578 .69 576409 74,62 3T4474 5T4.55 578,50 ST4.87 %T4.71 574481 573.33 S573.50 57313
1356 573,23 570.68 ST1461 573411 574.14 574,16 574426 5T4.33 574,35 573.48 573.45 572490
1357 5T5,94 571.93 572,92 572.99 57361 STI.64 57572 5735488 573.56 573,32 572.98 37256
1958 572295 570462 5T1+73 571492 E72.51 572466 572476 72495 577 .68 572.48 S72.25 371.72
1959 E71.49 571408 5Tl.31 57260 572.91 573413 573.03 57285 S5T2.87 572.62 572.38 572.28
1960 572476 ST1e63 572450 57333 €73.41 573.94 574430 ST%e32 579,28 5744069 573,489 572.%¢
1961 57502 ETZa3T 573425 573437 578415 E73492 573.°7 ET76,C0 572.76 872445 373430 572489
19¢2 573408 571444 S72.04 573a16 573412 S73.16 ST3.22 E73.17 ST2.03 5T2.86 ST72.51 37276
1963 572e780 ST1e55 5T1.50 S72456 E72.70 372.88 $72.58 572486 STZa2B 571,98 571.76 571456
1564 571¢55 57043 STD«33 S71.54 572.00 ST72aUB 571.90 §T1.8F 571488 57160 571.20 5704%9
19¢*% 571411 57020 57970 371491 572,24 S7Z.4d 572.50 STPe32 57235 572423 572410 571487
1966 G728 S72.06 572.03 972,78 573.23 S73.18 571.31 ©T3.10 572.95 572452 S72.12 3T72.2R
1867 572.78 STZe8% 57250 573.0% 573,38 573.0635 5786.01 S73.R0 ST2456 57%a30 5373419 573438
19e8 573,56 S72e3Y 577429 ST34hT STL456 27410 §TA,. 358 CT4.1E 572,92 ST3.80 573.44% 373466
1969 573465 HT0e10 573482 573.91 576449 STheb8 575,07 57550 S5Ta.9€ 5Ta.56 5T4.156 573.74
1370 172,91 ST3.86 73452 73494 ST4,412 STa.41 S74.%6 CT4.R7 ETe .43 574438 S5T4.08 573.97
1971 5T74e18 5T2a11 578407 578439 5Taeu) ET74.80 574,30 TT6e7? ST4.92 574,58 574,28 374,08
1972 574420 ET4e30 S73.492 978438 B76 468 ©75.08 £75.54 “T5a%0 57927 57918 E75.14 3754049
137: 375 e2f 575048 575,22 SThell S70.8R 576404 ST6.39 ST841% 575490 T75.62 57509 375409
1974 57hed5 37540l 275036 LT5.66 SThLefD ETo.08 576.08 L T5e8% ET75.6H 57526 ST4.R3 57505
19770 578487 ST%ell 2T7%ei6 375eén 57538 ST850 S72.12 575468 E75.72 ST5.30 5T4.7H 578425

*TGLD - International Great Lakes Datum
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Table A.4. Lake St. Clair Monthly Change in Storage in HCFS-Months*

YEAR JAN FEE MAR APR MAY JUN JUL AUG SEP ocrT NIV JEC
1910 -1 29 26 30 =R 16 =10 -5 =13 -5 -15 -73
1911 14 -4 &3 9 10 8 -12 -2 -3 ~10 =12 -3
1912 11 7 11 B 12 4 =10 1 -6 -7 -17 -2
1913 0 -4 3 57 53 4 -5 ~6 -14% -2% «13 9 =13
1914 -4 3 18 36 =0 21 -0 -2 -6 -17 =17 =12 34
1915 =71 5 9 11 13 7 8 ] 1 =26 =21 22
191¢ 18 -4 2 43 ] 34 7 -6 -25 -13 =15 -6 12
1517 -9 S 14 -9 53 &40 10 -2 =31 =13 3 ~11
1914 -5%E 3B =27 33 32 -4 13 =13 18 =35 1 1
1917 -2 -23 37 14 29 2 ~26 =15 =10 -9 =26 -73
192¢C 4 15 46 26 3 12 3 - -12 =12 =-F 3%
1521 -42 =53 67 22 0 3 -17 -9 -34 18 -12 ~13
1922 -18 =23 69 12 ] 92 -5 -8 =12 -1k =32 14
1523 =54 1 29 20 24 3 0 =11 -2 =21 -9 11
1374 -2e ~18 35 17 13 12 1 -9 =15 -22 =17 =10
192% -20 9 35 =1 -4 8 1 =12 0 =20 -2 =37
152¢ -2H 9 13 6 L] 1B 5 -7 18 =12 -h 1
1227 -63 =31 110 -6 22 0 8 -15 =20 -9 14 -5
1928 -8 ~-4€ £8 -0 18 25 o -6 -13 o -4 8
i72% 8 33 =3y 65 11 -1 2 -20 -6 -25 =37 -31
1930 47 L] -20 1% bt} ] -5 ~20 -14 =21 -24 -4
1931 -6H4 =41 51 48 1 T 2 =24 -4 ~15 =13 37
19352 =13 11 -29 31 21 -18 & ~9 ~-18 -1 -4 15
1335 -13 ~14 27 22 15 d -12 -4 -2 =11 =15 -0
1934 -923 ] 3 52 4 [ -3 -16 a =23 -15 47
1935 -£3 1 53 L} 13 16 =3 -6 -11 =12 =16 =32
19%6 -7 5% -6 36 ] 1 =11 =12 13 =17 -T 0
1937 26 =28 13 60 =17 17 -5 =12 -l6 -12 =25 13
1938 =34 73 -2 11 15 7 3 -8 -2 =1s =17 2E
1939 -67 -9 59 27 3 8 -1 -2 =10 =19 =12 -3
1940 -6l 1 29 35 23 4 1] -1 -5 -18 =-11 30
1941 -84 7 37 20 9 0 -3 -1% -9 e =3 &
1942 =28 -T2 111 =27 68 4 4 =10 -8 =14 4 34
19543 =55 44 24 21 33 11 9 -12 =11 -11 =18 =38
1944 -10 =17 39 30 12 8 =11 -1l6 4 -21 -24 18
1545 | =08 44 1] 13 29 11 =0 ~-la 15 =21 -3 11
1345 -54 1 B3 -9 16 12 -4 =20 -1% -7 =25 5
1947 -10 =21 47 36 24 10 2 -3 =l6 =11 =32 17
1948 -31 23 26 a 13 1 -9 -7C 40 =22 -9 Tl
1949 =14 ] 3 -37 L] S =5 -19 -10 -18 =18 17
1950 26 =39 51 28 ~12 2 1 -4 =10 -5 -2 -3
1351 -12 Z 20 22 3 & 2 -4 -14& -2 -3 52
19%2 =32 30 & 20 L] 12 -8 ~& -18 -3z -3 0
1952 2 -7 17 14 9 7 -1 =5 =21 =12 =20 -16

*HCFS-Months - hundreds of cubic feet per second months
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Table A.4. ILake St. Clair Monthly Change in Storage in HCFS-Momths*

{continued)
YEAR JAN FEH MAR APR PAY JUN JUL AUG SEP QCT NDV DEC
1954 -61 Ta 27T 22 -6 1C -2 -7 -8 12 =14 11
19%% =27 26 9 10 -2 -1 -1 =13 -22 =15 -21 L]
1336 -116 hh 57 45 1 5 3 1 =22 -19 -25 i)
1957 -43 43 3 29 1 4 7 -14 -11 -15 -19 17
19548 =95 45 g9 217 T o] B8 =11 -9 =10 =23 =10
1959 =20 13 58 14 10 -5 -7 ] -12 =11 -5 21
1960 -0l 42 17 4 24 17 1 -2 -9 ~-27 -25 3
1561 =29 &4 o} 16 ~-10 2 1 =11 -14% -21 -5 9
1962 =72 30 540 -2 2 T -7 -6 -8 =16 =T 17
1963 =53 - 32 5 -6 i} -5 -3 -1% =10 -9 1]
1564 =30 -5 54 21 4 -8 -1 C -13 -18 -10 L
196% -4]1 295 59 15 7 5 -B 1 - -5 =12 28
1566 -18 -1 14 21 =2 [ -9 -7 =20 =13 7 22
1967 3 -17 25 13 13 18 -5 -4 -17 -5 5 12
1968 -8 -5 1s -5 23 13 =10 -11 -6 -16 10 0
1969 b -14 L 27 1t -3 1% -15 =18 -16 =19 =37
1370 21 -1 29 7 13 T 3 -9 -2 -13 -5 T
1971 ~-48 48 14 (3 12 Y =5 6 -16 =12 -3 3
1972 4 -1& 21 1% 18 7 3 -1 -t -2 -E 10
1673 10 -132 35 -5 1 16 -11 -11 -13 -28 ] 12
1974 7 -7 13 9 9 2 -3 -3 -19 =13 12 -12
1375 15 ‘£ 5 Y 3 10 -11 11 =19 ~25% -23 31

*HCFS-Months — hundreds of cubic feet per second months
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